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ABSTRACT: We investigate the possibility that a Higgs boson

with a stronger coupling to 2% ‘and a dominant deéay'in two

. ‘photons could explain the anomalous z°  decays.
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1. Introduction. The recent discovery of the W~

(1 (2)

and 'z° vector bosons at the CERN SPS p-p collider seems

.f: to confirm the properties predicted by the standard model of

(3)

GlashoW—Weinbgré—Salam , in particulaf the values for the

masses and the p parameter.' Nevertheless; among the
. ] . .

. seventeen I° events observed by the UA1 and UA2 Collaborations,

.there are three of themjwith a hard photon aqcompanying the
leptonic pair. This number of anomaiéhs evenﬁs { -18%) canno£
be expléined by a bremsstrahlung procéssté). However we may
‘nat yet discard the possibility that such a large ratio might
diSappeax when more daté becomes available.

Several authors have proposed models(S) in order to
explain thé'anomalous z° decays. However, as was pointed by
(6), none of these alternative models

" provides. a satisfactory-explanation of the observed events.
i : .

Up till now the experimental resolution is not .

' capable of distinguishing if the anomalous events contain one

or two unresoived photons, such as from the vy decay of a 7°
or an'n meson. In this letter we investigate the latter
possibility, by supposing that the two photons come from the

radiative decay of a light Higgs particle with an enhanced

. coupiing to the vector boson:

2° - 2% s m Sy

Lty
A Higgs particie with similar propertie; was proposed by

Einhor“17"in another framework. The "Higgs Remnant" of

" Einhorn has a much stronger coﬁpling to the vector boscon than

-\ﬁhe-standafd model Higgs of comparable mass and has a dominant

' 'decay'in”ﬁwo-photpns, if MH'< M, .
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The ratio of the decay rates of 2° + 22T (yy) . to

z° - Al in our case, is given by:

gz D22 2% (yyyy _ _rs® +z *£TH) . BR(H > vy)

r(z%=2%e) Pz® -t

UIf we take into account the experimental value of this ratio,
. “and optimistxcally assume that BR(H+ YY) ~1, we can write:
rz+e*emy 3
r(z% 2'gTy

R =

2. Evaluation of the deéay rate T{z%+2Yem) .
We-éhail_assumé the coupling of the 2% to the leptonic pair
' éivep by the standard model. For the vertex ZZH, we write;:-

ZZH

where the value of f : the strength of the Higgs coupl:.ng to b

Q

., vull be fixed by the experimental rate of anomalous events,

The double-differential distribution in the reduced energ:.es of

the leptonic palr. in the rest frame of the decaying 2% is
(8)

given by '
N r
F 2 W
. aer g%{1= 4sen ew-I— 8sen Bw}_ 2 : c e :
T = — " . fH . F{x;,X_;S } (5}
T - ' 30721 .Mz.cos 8 _ . . ) e
h W . - . o -
where we have defined: SR . STy

¥

'(x*_ XX X+ 8F~1)

Flx ,x_:8%) o= :
A —, (X, +X_+ 8%-2)?

(2)

uv £ guv. fH - : : N . (4}. .

o (6) )

Ny

.4,

with the reduced energies of the massless leptons given by:

s 7 L e

5 = == o IR : I [{:3]
: ) »
: . . .-‘Y . . .
 The energy-momentum conservation determines the
Dalitz céntour_ in the x, - X_ .plane:

XX 2 X +4x +8%-1 2.0 . e
+ - + 7 T . _ _

- This relation :enables us to intégrate {6) to obtain:

FET) = [ F(x+,x_;6’)dx+.dx_ -
= (1-62) [ (1-52) (14252) + sz_J N -}l:zaz- (z-sz)z:li:h §7 -

1

g4 ‘ T
- 2a [arctanm-—arctms:] + ——-3- arctan-— - B] (14}
2a )
wﬁere:
eE - . amd . g = 42670 PR S R

“The behavior of F(§?}) 4is given in Figure 1.

-~ - Then we obtain, for the decady rate: '_

g(1- 4sen29w é_Ssen" 6.}

R AR A7 (O

. £2 R8sy {12}

T 30727 M, cos?e . B
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Since the decay rate of z° in a leptonic pair in

the standard model is:

2 2 ) "
g -MZ“ - 4gen Bw + 8sen Bw)

Tzt (13)
961r'coszew .

we can write the ratic (2) as:

£2 - T
R = ——=— . F{§%) =55 o {14}
“327miM . s AT . o
Therefore, we can es;imate the strengthiof the z°
coupling to the Higgs Soson= ‘ . ' '
: .. ) . 1/2 . : . ) . . . ;'-'.;'.
£, = mm, [ —20— _ (15)
17 F(8?) . .

Figure 2 shows the data of UA! and UA2 Collaborations

and the contour curves for different values of F(x+,x_:62) .

We have fixed &=0,07 in order to include experimental data

in the physical region. "In this case, we can see that (15) is

- Just -7 times the value expected by the standard model

(25? M;-JE;).. Figure 3 shows the invariant mass distribution
Ef the_leptonic pair. We hépe that future data apprcach the
most probable reglons of fhe Dalitz plot and'invafiant masr

distribution, sd that our proposallmiqht be confirmed.

.
-
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3. Conclusion, Our suggestion can be tested at E
PETRA, searching for e'e -+ £7£7yy events above the z° -

threshold. We'may expect” that the Higgs coupling to charged

7

. . - s
.of anomalous events in the W decays

6.

fermions be sufficiently sﬁppressed in order not to alter the

recent results obtained by CELLO Collaborationlg). The absence

{10) can be explained if
we assume the standard coupling of the Higgs to.iﬂ bosons.

- We think that only future data with better statistics

will enable us to decide whether we are facing a new physics

or whether‘the”standard model cén explaih(?1) the anomalcus

o

"z decoys.
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Figure 1 - Behavior of F(§%} (10) as a function of § = Mﬁ . : o = 25t S SRR . B —
'Figure 2 - Physical region in the x, -x_ plane for the o . o '
- process z°-E*f"H with &< 0,07 and ‘the data 7 ‘

points of Ref. (2). The dashed lines represent the = T o 20—

contour curves of F(x'*_.x_;Gz) (6). S L _——

. Figuré 3 = Invariant mass distribution of the leptonic pair . j \ N

for the process Zoi-o- FAS " S S L . S o E:'LS_
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FIGURE .2 .

FIGURE 2




